[Synthesis of sphingomyelin analogues as a sphingomyelinase inhibitor and the application as a blocking agent of extracellular stress signaling].
Sphingomyelin (SM) pathway, where sphingomyelinase (SMase) hydrolyzes SM to produce ceramide, has recently been suggested to link to the signaling pathway that determines cell death. Therefore, elucidation of the mechanism by which SMase is activated and the regulation of SMase activity will be an important therapeutic strategy for various cytokine-related and ischemic diseases. We have synthesized nine difluoromethylene analogues of SM as SMase inhibitors and evaluated their inhibitory potencies. In this study, we show that the inhibitor suppresses ceramide production and cell death of PC-12 neurons that have been induced by deprivation of serum from the culture medium. The SMase inhibitor could also suppress neuronal cell death in a mouse model of brain ischemia. These results suggest a possibility that the prevention of various extracellular stress-induced cell death signalings is accomplished by inhibiting the cell membrane SMase.